Background: Many patients with chronic kidney disease (CKD) have insufficient knowledge about CKD, which is associated with poorer health outcomes. Effective patient-provider communication can improve CKD patients' knowledge, thereby augmenting their participation in self-care practices. However, barriers to addressing CKD patients' information needs have not been previously characterized.
Introduction
Effective patient-provider communication is of particular importance for chronic kidney disease (CKD) patients, as they require a wealth of knowledge to manage their comorbid health conditions, follow complicated medication regimens and participate in essential self-care practices (i.e. home blood pressure monitoring, weight loss and dietary changes) [1, 2] . Poor communication can result in inadequate CKD knowledge, insufficient preparation for dialysis and kidney transplantation, poorer selfcare adherence and worse health outcomes [1, [3] [4] [5] [6] [7] [8] .
CKD patients desire more information about the disease process, self-care techniques, treatment options and psychosocial implications of end-stage kidney disease (ESKD), suggesting the need for improved patient-provider communication [1, 9] . Interventions designed to help healthcare providers to better educate patients about their CKD have been shown to increase patients' knowledge and stimulate discussion with physicians [10] [11] [12] [13] [14] . However, educational interventions that focus solely on provider-driven communication position patients to passively receive education. Such an approach is limited because effective communication is preferably bidirectional.
Active patient communication behavior (e.g. asking questions) is important because it can influence physicians to provide information (e.g. give explanations) [15] [16] [17] [18] . Interventions that promote patients' question-asking have shown promise for improving health communication outcomes [19] [20] [21] . Asking questions is an important component of patient activation, which entails developing the knowledge, skills and confidence to engage in self-care management [22] . Studies in other chronically ill populations show that patients who actively seek health information and participate in disease management have better treatment adherence, greater satisfaction with care and improved health outcomes than their less active counterparts [22] [23] [24] [25] . Barriers to patient activation include specific sociodemographic and clinical characteristics (e.g. male gender, inadequate knowledge, low health literacy and depression) [26, 27] .
Identifying and developing interventions to overcome these barriers may be particularly effective in the CKD population because asking questions that address specific information needs could foster patient engagement in self-care practices and facilitate discussions regarding early planning for dialysis and kidney transplantation. Our study aimed to identify barriers to meeting information needs as reported by CKD patients. We conducted a qualitative study to assess barriers that contributed to CKD patients' unmet information needs during their visits with CKD providers.
Materials and methods

Participants and setting
Eligible participants were adults ≥18 years of age with advanced CKD [estimated glomerular filtration rate (eGFR) <60 mL/min/ 1.73 m 2 ], receiving chronic dialysis or with a kidney transplant.
The modification of diet in renal disease equation was used to classify CKD according to conventional eGFR-based severity groups [28, 29] . All participants had visited the outpatient nephrology clinic at one Veteran Affairs (VA) facility within 3 months of study recruitment. Patients were excluded if they were cognitively impaired, unaware of their CKD diagnosis or participating in another VA study. We stratified the eligible population based on CKD staging, sex and race/ethnicity in order to oversample for racial/ethnic minorities and women, allowing for a more generalizable cohort.
Recruitment
Eligible participants were mailed an information sheet describing the study and then received a telephone call 1 week later to screen for cognitive impairment (six item screener) [30] and for awareness of their CKD diagnosis by asking, 'Do you remember going to a kidney doctor (or your renal doctor, or nephrologist)?' and 'What has your kidney/renal doctor (nephrologist) told you about your kidney disease/function? How well are your kidneys doing?' The institutional review board approved the study. All participants provided verbal informed consent.
Semi-structured interview
We sought to understand CKD patients' information needs and questions they had about CKD. We used an ethnographic approach to interviews to generate a rich description of their beliefs, values, patient-provider interactions and the impact of social contexts on their CKD experiences [31] . 
Qualitative data analysis
Qualitative data were analyzed using an inductive process of thematic analysis [32, 33] . After each interview, the interviewer and a social scientist with expertise in qualitative analysis (E.J.G.) debriefed to identify and manually code themes and patterns emergent from the data pertaining to communication dynamics. Both investigators analyzed patients' transcripts for content (what patients said) and linguistics (how they said it) [31, 34] . Thereafter, an iterative process of constant comparison involving withincase and across-case review was used to refine and reveal further themes [32] . Illustrative quotations were identified. When investigators disagreed on the identified themes, interview transcripts were rereviewed until consensus was reached. Data collection and thematic analysis occurred throughout the course of data collection until reaching saturation-the point at which no new themes emerged [31, 35, 36 ]. An audit trail was maintained to document evolving themes, interpretations and supporting quotations. Theme frequencies, though not necessary for thematic analysis, were reported when possible to provide information about theme magnitude. While frequencies reflect the number of individuals who voiced statements consistent with a specific theme, reported theme frequencies should not be misinterpreted as indicators that the remaining population did not support the theme.
Statistical analysis
Means and proportions for demographics and closed-ended questions were calculated with SPSS version 22 (Chicago, IL, USA).
Results
Demographics
One hundred twenty-six patients were invited to participate. Sixty-six potential participants were reached by telephone, four of whom were ineligible as they were unaware of their CKD diagnosis. Of the remaining individuals, 10 patients did not schedule an interview, 20 patients declined and 32 participated (62% participation rate). The mean age of participants was 63 years; most were male (94%) and non-Hispanic white (50% 
Thematic analysis
Almost all patients (91%) reported desiring more information to control their CKD. As patients discussed their unmet information needs, they offered perceptions of factors contributing to these unmet needs. Several key themes emerged about barriers to patient-provider communication, including that patients perceived their role as a 'listener', had limited CKD knowledge, did not understand physicians' explanations and were dissatisfied with the patient-provider relationship. An important pattern pervading many themes was that patients perceived their own communication as passive. Patients' responses indicated that they mainly reflected on CKD care received from primary care providers and nephrologists at both VA and non-VA facilities.
Patients' perceived role as the 'listener' More than one-third of patients (38%) did not actively seek information but relied on their physician to provide all CKD information. Two factors contributed to an expectation of unidirectional communication: (1) patients' belief that their role during healthcare conversations is to passively listen and (2) The first quotation demonstrates the patient's reliance on physicians to initiate CKD discussions. Similarly, when asked about his information needs regarding CKD treatment options, the second patient initially reported: 'I don't know'. His subsequent statement conveys the sentiment that he should listen to providers and follow their instructions rather than ask questions.
The passive behavior of patients and their role-based beliefs limit awareness of CKD, as exemplified by the quotation below:
I didn't even realize why I was going to a kidney doctor for a long time. It's like they tell you to do this, do that. . . I just follow my orders! (CKD-4, ID#03)
One-third of participants (n = 10) justified taking a passive role in healthcare conversations because they 'trusted' their doctors to relay all relevant information. The following comments highlight this concept:
Maybe I have too much faith in doctors, but if there was something to be done or something I should know about, they'll tell me. The following patient was shocked to learn about the relationship between CKD and bone disease:
I didn't know it (CKD) could cause bone disease. You're telling me now!' (CKD-5, ID#07)
Other patients expressed difficulty grasping the concept of CKD as a chronic process, as exemplified in the quotation below:
I was blown out of the water to learn that I had CKD. I didn't realize there was a process leading up to CKD. I didn't know there was a length of time between normal kidney function and dialysis. . .
Aside from knowledge gaps, patients doubted their ability to comprehend CKD knowledge and expressed justifications for not asking questions: 'I wouldn't understand it', 'I'm not too medically inclined' or 'I'm not the doctor'.
Not understanding physicians' explanations
Patients (28%) stated that they did not understand physicians' explanations because they were 'so involved' or 'lengthy' and included 'medical mumbo-jumbo'. For example, patients explained why they did not ask questions about their routine lab test results: The four quotations above demonstrate that physicians' complicated explanations and use of medical terminology contribute to poor patient comprehension during healthcare conversations and may discourage patients' question-asking.
Dissatisfaction with the patient-provider relationship While some (41%) patients volunteered that they were 'happy' with their patient-provider interactions, others (25%) offered specific examples of how they were frustrated by difficult These two patients express dissatisfaction with the way in which their physicians had communicated the diagnosis of kidney disease and felt uninvolved in their healthcare discussion. Similarly, another patient offered the following guidance:
If you see a nephrologist and they don't want to share information or explain things, then find another one. Find someone who understands you as an individual. (Kidney transplant recipient, ID#06)
In addition to desiring empathy from physicians, patients related difficulty communicating when physicians used 'scare tactics', 'talked down' to patients or 'rushed' their clinic visit. Patients suggested that poor patient-provider rapport limited the sharing of kidney disease information.
Discussion
This qualitative study identified four barriers to addressing CKD patients' information needs, including that patients perceived their role as a 'listener', had limited CKD knowledge, did not understanding physicians' explanations and were dissatisfied with the patient-provider relationship. These barriers limited patients' active communication behaviors (e.g. asking fewer questions), thereby perpetuating patient passivity and contributing to less informative medical encounters (e.g. receiving fewer answers). Many study participants maintained the belief that the patient's role is to passively listen and follow doctors' instructions rather than to actively seek health information. This barrier between physicians and chronically ill patients conflicts with the goal of shared decision-making, a process of collaboration between patients and their doctors [37] [38] [39] [40] . Accordingly, many patients in our sample reported they did not speak up or provide feedback, which is associated with physicians better understanding their patients' information needs and more effectively providing patient-centered care [39, 41] , as well as helping patients to engage in self-care practices and participate in shared decision-making [1, 8, 10, 38, 42] .
Another key finding was that patients desired more information about their CKD. However, limited CKD knowledge deterred patients from taking an active role in communicating during clinic visits. Passive patients are less likely to request and receive information from their physicians, thereby perpetuating the cycle of their inadequate CKD knowledge [15, 18, 43] . Compounding the problem of inadequate knowledge is that CKD is a difficult diagnosis to comprehend and accept, owing largely to the asymptomatic nature of the disease [1, 6] . Addressing patients' knowledge gaps can facilitate patient participation in healthcare discussions [7, 8, 22] .
Patients reported that a provider's approach to delivering information can impede their participation in healthcare discussions. Adverse information delivery characteristics included
style (rushed visits, talking down), content (above my level, medical terms) and quantity (lengthy explanations). Clinicians and other CKD stakeholders agree that improving communication between CKD patients and their doctors is a research priority [39, 44, 45] . Many interventions have been designed to help physicians effectively educate patients about their kidney disease and include, for example, an educational worksheet to guide providers in discussing patient-specific CKD information, use of web-based CKD resources and a multidisciplinary approach to supplement physician education [10] [11] [12] [13] [14] . These provider-centered interventions have improved and standardized physicians' CKD information delivery, improved patients' CKD knowledge and enhanced the quality of healthcare discussions [10, 11, 14] . While much attention has focused on improving CKD providers' communication with patients, no interventions have been developed to directly empower patients to seek health information and to state when they do not understand what the doctor is saying.
Interventions that educate and activate patients to ask questions about their CKD, voice their concerns when they do not understand physician' explanations and address their dissatisfaction with the clinical encounter may help foster a stronger and more balanced patient-provider relationship [16] . Studies show that more activated patients are more satisfied with their physicians and more adherent to medical treatment and follow-up care plans [22, 23, 46, 47] . By asking more questions, CKD patients may guide the healthcare conversation by focusing on their specific knowledge gaps. Our future research will focus on creating a question-asking aid for CKD patients and assessing the efficacy of the intervention in promoting patients' question-asking and improving patientprovider communication.
A major strength of this in-depth qualitative study is that we identified CKD patients' information needs and barriers to overcoming them. Further, we characterized barriers to CKD patientprovider communication among a vulnerable veteran population with a high prevalence of inadequate health literacy [48, 49] . Importantly, the VA is the largest single provider of CKD care in the USA [50] . However, this study has limitations. As a singlecenter study of a predominantly geriatric male population in the VA, the findings may not be generalizable to all CKD patients. However, we oversampled for women, Hispanic and African American patients to allow for a cohort that is more representative of the national ESRD population. While we assessed patients' information needs, their responses may have been subject to recall bias as in any study with a cross-sectional design. Further, we did not directly assess patient-provider interactions or providers' perspectives, which may offer additional insights into provider-patient communication. We cannot verify whether participants were referring to physician or non-physician providers from our results; however, we believe patients considered physician interactions given their responses and the direction of our CKD awareness screening questions. While the sample size was sufficient for qualitative research, future research with larger samples is needed to undertake subgroup analyses by CKD stage and other variables.
In conclusion, through semi-structured interviews with a cohort of CKD patients, we found barriers to patients' information needs emanating from knowledge deficits, expectation of physician-driven communication and dissatisfaction with physicians' information delivery. All of these barriers contributed to patient passivity in interactions with healthcare providers. Interventions are needed to improve patients' CKD knowledge and empower patients to actively participate in healthcare discussions.
